Introduction
Innovation capability of small and medium enterprises (SMEs) is a crucial issue for all stakeholders, i.e. academic scholars, managers and policy makers. Generally speaking, the literature available is limited and highly controversial. Above all, there are very few peer-reviewed articles comparing SMEs in China with their European counterparts. This paper aims at generating and testing some hypotheses regarding differences or similarities in the two regions.
key factors of Innovation Capabilities Evaluation: Lessons from the Literature
Based on literature, the key factors of innovation capabilities evaluation in SMEs are classified into five areas:
From the Perspective of aFirm Size and Age
Mairesse et al. [1] 1 show that the propensity to engage in continuous r&D increases significantly with size. wang et al. [2] 2 selected several control variables such as a firm's size, size of the r&D staff and the amount of r&D investment. Because a firm's innovation performance may vary with the firm's size, the size of its r&D staff, and the amount of its r&D investment, these three variables served as the controls in the study. The size of a firm was estimated by its number of employees. The number of r&D staff was measured by the number of personnel who were responsible for the firm's product and process innovation work. The amount of r&D investment was estimated using the ratio of the firm's annual r&D spending to its annual budget in the past five years. The researchers found that both r&D investment and the size of the company contributed positively to an SME's innovation performance, but not the firms' age.
however, several researchers (Leonard-Barton [3] 3 ; Sorensen & Stuart, [4] 4 ) raised the issue of the firm's age, pointing out that it has a negative effect on the ability to learn new competencies and thus to innovate. Natarajan et al. [5] 5 reveal that the firm'sage is negatively related to innovation and this effect is greater in technological areas. however, Sorensen & Stuart [4] 6 find that firm's age is negatively related to innovation capabilities in semiconductors but positively in biotechnology.
Mlouka et al. [6] 7 conclude that the firm size plays a vital role in the competitive performance, and the medium sized businesses can enjoy the advantages of small firms (such as flexibility, easier social relationship, etc.) and the efficiency of large companies.
Cohen &Klepper [7] 8 and Kim et al. [8] 9 conduct some empirical studies on the relationship between innovative output and firm size, which defines R&D productivity as patent to R&D expenditure.
Becker et al. [9] 10 present that the likelihood of investing in r&D is much lower for small and middle-sized firms than for big firms. The coefficients for size related to the level of r&D expenditures are positive, and in most cases significant. In general, large firms have a higher probability of being active in r&D than small firms but, if they participate in r&D, they spend less money relative to their sales in r&D compared to smaller firms.
Nevertheless, St-Pierre et al. [10] 11 , in their exploratory study of 288 manufacturing firms, reveal that the size and the age of the firm do not play a role of substitutable variables while the researchers conduct a study of SME performance, because the factors must take into account the size and age of the firm to have a clearer understanding of the behavior which many managements of SMEs are likely to avoid in developing their firms because of the lack of willingness. 5 Natarajan, B., et al., (2008) : Firm age and innovation, Industrial and Corporate Change, 17, 5: 1019-1047. 6 Sorensen, J.B., Stuart, T.E., (2000): op. cit.. 7 Mlouka, S.B., Sahut, J.M., (2008) : La taille est-elle un facteur déterminant de la compéti-tivité des entreprises, La revue des Sciences de Gestion, 233, 5: 77-86
From the Perspective of Patent
hall &ziedonis [11] 12 and Merges [12] 13 find that stronger patent rights may have facilitated the entry of specialized firms and contributed to vertical disintegration.
Mairesse et al. [1] 14 present that if we look at the factors affecting r&D intensity in the hi-tech sectorsafirm's size plays no significant role and, if significant, it has a small impact on the probability to innovate. In general size has no significant impact on the share of innovative sales. The effect of r&D intensity on innovation is stronger than size, and more pronounced in hi-tech sectors.
Lee and Kim [13] 15 summarize that a firm's patent activity represents the variation of propensity to patent with some empirical studies which try to find relationship between r&D expenditure and patents (Kortum& Lerner [14] ; Vermeulen et al. [15] ; Garcia-Vega [16] ; Beneito [17] ; han and Lee [18] ; Moreover, Brouwer and Kleinknecht [19] , Cohen et al. [20] and Arundel and Kabla [21] 16 suggest that high-tech firms are likely to have a higher propensity to patent than medium and low technological opportunity firms.
Scherer [22] 
The Perspective of Inter-firm & Network and Leadership
According to resource-based theory, technology cooperation is a mechanism by which firms use external technology and information to develop innovation capabilities dynamically. Eisenhardt& Schoonhoven [26] 18 show that firms which have resources could get more resources. From the resource-based perspective, Miotti&Sachwald [27] 19 underscore that adequate partners should possess the resources which the firm is seeking. This partnership with right complementary resources is also highlighted by the Eisenhardt& Schoonhoven [26] 20 , Doz& hamel [28] 21 and Mowery et al. [29] 22 . hagedoorn&Schakenraad [30] 23 conclude that firm size reflects firm strategic linkages of how to seek and find external resources. Gulati [31] 24 presents that firm size is assumed to be indicative of a firm's economies of scale and resource self-sufficiency. Small firms are likely to make minimal use of alliances due to a lack of resources (dickson and weaver [32] 
25
). Shrader [33] 26 postulates that 24 smaller firms may rely more on collaboration due to their limited resources, and that firm size influences the resources available, the strategies and performance. zongling Xu et al. [34] 27 conduct an empirical analysis of 92 SMEs in Shantou and suggest the interfirm reciprocity is correlated with innovative capabilities. Interfirm links could enhance the innovation capabilities in some important areas like "sources of information" and "access to information relevant to innovation".
Literature has been paying attention on in-house resources, and the employment of QSEs (qualified scientists and engineers) is one of the most important factors determining an SMEs propensity and ability to access external resources and innovate (ritter and Gemunden [35] ; rothwell [36] ; Cohen and Levinthal [37] 28 ). Bougrain&haudeville [38] 29 state that internal expertise facilitates the identification of external resources, their absorption and the improvement of SME's performance. Furthermore, Freeman [39] 30 highlights the importance of r&D intensity in recognizing and utilizing external resources.
The role of leadership is also presented in some studies: Miller [40] 31 argues that the relationship between entrepreneurship and willingness of the owners to innovate is only uniformly significant in several types of enterprises. Bougrain and haudeville [38] 32 find French companies with higher innovation ability should be affected by the managers' leadership style. Therefore, Yuan-Duen [41] 33 concludes that innovation ability is correlated with leadership style based on an empirical study of Taiwanese wire and cable companies. Eisenhardt& Schoonhoven [26] 34 believe that the factors of top managers, such as reputation, extensive connections and relationship with potential partners are the key source of leading firms to cooperate. Bougrain and haudeville [38] 35 present that the managers' educational level influences the scope of the network. Therefore, the managers' education level and managerial experiences should be considered as a supporting factor in this study.
The Perspective of R&D
According to Chanaron et al. [42] 36 , a new systemic innovation management model is established from the perspective of R&D, market pressure, culture mission, finance, and co-design/co-makership, based on the traditional model (Rada [43] ; Morin [44] 37 ) which emphasis that both external and internal R&D influence the innovation performance. Chanaron et al. [42] 38 conclude that higher levels of R&D expenditure could lead the firms towards a more technologically dominated sector.
oECD [45] and Acs&Audretsch [46] 39 presented a model suggesting that innovative output is influenced by r&D with an empirical study and found that the total number of innovations is positively related to r&D.
Mairesse et al. [1] 40 show that r&D is positively correlated with all measures of innovation output, and, all other things being equal, more correlated with size than innovation. Innovation is generally more sensitive to r&D in the low-tech sectors than in the high-tech ones.
In their quantitative research which takes into account r&D as a major factor, zhang et al. [47] 41 evaluate the growth abilities of 36 listed hi-tech SMEs in China with an index system, and conclude that the growth abilities of listed SMEs in China stay at a relatively low level with no significant differences among these SMEs. Based on an empirical study of 46 hi-tech SMEs in Beijing, zhang [48] 42 concludes that the r&D expenditure is not correlated with the innovation capabil- ity because most r&D expenditureis of no effect and not turned into technology assets. Yet, the r&D expenditure could bring great development for hi-tech SMEs.
The Perspective of Profit and New Product
Bradley et al. [49] 43 show that innovation ensures that a firm enhances its performance, especially on profits. Creating new products keeps on satisfying customer desires. New products attract consumers while facing minimal competition, making the firm to retain market leadership in terms of profitability. Even if profitability in new products may not be maintained in the long run, a firm that consistently introduces new products is able to maintain high performance. Kim & Huang [50] 44 note that innovations can be accomplished through development of new products in the market that increases a firm's leverage through increased profits and consumer satisfaction.
Gaps in the Literature
All these above mentioned perspectives could jointly explain the issues of innovation capabilities. however, any one of these perspectives on its own is not sufficient to fully reply the research question. Therefore, a questionnaire combining all the factors from every perspective will be proposed in the next chapter.
Chanaron et al. [42] 45 designed a questionnaire inspired by waterman and Kirk [51] 46 and trailed in 1993 within the Thames Valley. The critical factors are proposed and aspects of business investigated such as company profitability, investment in r&D, principal markets and their anticipated development, general conditions in their principal business sector, drivers for change, measures to improve short term profitability (importance and performance), measures to ensure long-term well-being (importance and satisfaction with response), sources of innovation in product/service procedures (considering a recent successful and significant innovation), sources of innovation in processes and procedures (considering a recent successful and significant innovation), the organization in general -issues such as structure and management, innovation strategy, innovation culture, market approach, etc.
Although previous research has covered somewhat varying perspectives, the overarching theme requires a series of specific critical factors. however, some factors seem to be easy to transform into survey questions but very difficult to be collected due to the difficulties of understanding on these terms. Therefore, with 43 Bradley, S.w., et al., (2012): Capital is not enough: innovation in developing economies, Journal of Management Studies, 49, 4: 684-717. 44 Kim, S., Huang, K. H., (2011): winning strategies for innovation and high-technology products management, Journal of Business research, 64(11): 1147-1150. 45 Chanaron, J.J., Birchall, D., Soderquist, K. (1996):op.cit. 46 waterman n., Kirk M., (1992): the innovation Management tool Kit, in Bowen a., ricketts M. Stimulating in Industry, The Challenge for the United Kingdom, NEDo, London respect to the questionnaire, to facilitate the comprehension of all the questions in the survey, a pilot study should be conducted so as to test each question. In that way the matter at handcould be understood and a response could be given more easily. Eventually, the study should delete or modify the questions which are likely to confuse the respondents or which are too complicated to figure out.
This chapter highlights a literature review covering hi-tech SMEs through four major sections: innovation, hi-tech SMEs, theories of SME innovation and an evaluation of the innovation capabilities. Following all the theories, the definition of innovation, imitation and hi-tech SMEs are chosen to facilitate the following study in the next chapter. As with all literature, further study is required to identify the gaps in the literature followed by careful evaluation of the information gathered from all the academic resources. In this study, this chapter points out that research is incomplete in empirical comparative study in innovation capabilities of hi-tech SMEs in China.
Yet, according to all the argument of studies, the relationship between some specific factors and innovation capabilities remain unproven.
Firstly, Kim [52] and okimoto [53] 47 suggest that firms' size has been positively correlated with the innovation stage in less developed countries like Japan and Korea over the past decades, and the same could be deduced about China. on the other hand, Leonard-Barton [54] 48 , Sorensen and Stuart [4] 49 found that firm age has a negative effect on innovation. Natarajan et al. [5] reveal that firm age is negatively related to innovation and this effect is greater in the area of technology. however, Sorensen and Stuart [4] find that firm age is negatively related to innovation capabilities in semiconductors but positively so in biotechnology. Mlouka et al. [6] , Cohen & Klepper [7] ; Kim et al. [8] , Becker et al. [9] , St-Pierre et al. [10] 50 etc. found different relationships between firm size/age and innovation capabilities from many variable perspectives. Thus, it remains unclear whether a conclusion could be drawn about the firm age/size and the innovation stages.
Secondly, although Chanaron et al. [42] , oECD [45] , Acs&Audretsch [46] , Mairesse et al. [1] 51 prove that r&D is positively correlated with all measures of innovation output and more correlated to size than innovation, some Chinese researchers, like zhang et al. [47] and zhang [48] 52 analyze, in their quantitative researches, the growth abilities of 36 listed hi-tech SMEs in China with an index system, and conclude that the r&D expenditure is not correlated with the innovation capability because most part of r&D expenditure is of no effect and not turned into technology assets. The relationship between the innovation stage and r&D expenditure remains unclear in the literature.
Thirdly, with regards to patents, the literature demonstrates that high-tech firms have a higher likelihood to patent than medium and low technological opportunity firms. According many scholars, the filed patents could be considered as a main factor. Because the two variables, the filed patent and granted patent are significantly correlated in the model, this paper adopts the later variable as a key factor. This factor should be specially discussed in next chapter with an empirical study in China.
Fourthly, many studies have found that innovative capabilities ensure that a firm enhances firm performance, especially on profits. Nevertheless, a confirmation with quantitative research should be conducted to support the same theory in hi-tech SMEs, which could not be found in the literature.
Finally, the other factors such as inter-firm relationship, new products, attitude of involvement in innovation, education level and managerial experiences, which are likely to positively correlate with innovation stage, also need to be verified in this study. Because of the specificity of sampling and data collecting issues, the results should be analyzed using a quantitative analysis.
All these above factors work together to explain the issues related to innovation capabilities. Any one of these perspective on its own is not sufficient to fully explain the research question. A questionnaire combining all the factors from every perspective has to be conducted.
Furthermore, none of the measures of innovation capabilities is entirely satisfactory since they are based on diverging theories. None of these studies have been conducted recently using empirical data in China and the China hi-tech SMEs innovation situation has been changing rapidly. Due to these reasons, it is necessary to raise several questions and reconsider and re-examine the hi-tech SMEs innovation capabilities in China. Meanwhile, some elements should be chosen as basic factors to conduct the empirical study, which is presented in the next chapter.
therefore, based on the previous discussion, this study considers 'r&d expenditure intensity', 'firm age', 'firm size', 'innovation stage', 'profit intensity', 'new product intensity', 'number of cooperative projects', 'granted patent intensity', 'the attitude of involvement in innovation activities', 'the education level' and 'the managerial experiences', etc. as proxies of innovation capabilities.
Research hypotheses
According to the tripartite treatment of the Schumpeterian innovation stages (Chanaron and Metcalfe, [55] 53 ), the SME's age and size are correlated with the main innovation stages: invention, innovation or imitation. This paper focuses on distinguishing the differences in the main innovation processes according to a survey in hi-tech SMEs in China and in France. hypotheses are derived from the theory.
Firstly, according to this tripartite classification of events encapsulating, ''the forces shaping the process of imitation are distinct from those shaping invention and innovation''. Literature in business strategy suggests that firms of different ages and sizes pursue different technology strategies which have an impact on their innovation capabilities. Kim [50] 54 and okimoto&Saxonhouse [53] 55 found that by learning through the imitation of foreign ideas and techniques while the firm's size is still small, less developed countries like Korea and Japan had promoted technological change to help them catch up with developed countries in the past decade. According to these literature reviews, it is likely that China SMEs would continue to follow the same processes as their neighbors, Japan and Korea. To have an in-depth insight into the actual innovation situation in China, the study conducts the analysis of innovation stage of firms in general by size. Furthermore, because the firm's age is statistically relative with the growth of the firms in size, an effect of the firms' age could also be hypothesized. Therefore, two hypotheses are proposed as follows:
• hypothesis 1a: The hi-tech SMEs' age is positively correlated with the innovation stage of hi-tech SMEs.
• hypothesis 1b: The hi-tech SMEs' size is positively correlated with the innovation stage of hi-tech SMEs.
Secondly, following to Chanaron et al. [42] 56 , the higher levels of expenditure r&D could lead the firms towards a more technologically dominated sector. oECD [45] and Acs&Audretsch [46] 57 present a model suggesting that innovative output is influenced by r&D with an empirical study and find that the total number of innovations is positively related to r&D. Mairesse et al. [1] 58 present 53 Chanaron, J.J., Metcalfe, J. S., (1990 that r&D is positively correlated with all measures of innovation output, and, all other things being equal, more correlated to size than innovation. Innovation is generally more sensitive to r&D in the low-tech sectors than in the high-tech sectors. If we look at the determinants of r&D intensity, in the hi-tech sectors, afirm's size plays no significant role and, if significant, it has a small impact on the probability to innovate. Size has, in general, no significant impact on the share of innovative sales. The effect of r&D intensity on innovation is stronger than size and more pronounced in the hi-tech sectors. According to the literature, it is suggested that the r&D expenditure intensity is correlated with the innovation capabilities and innovation stage.
Therefore, a hypothesis is proposed as follows:
• hypothesis 2: The r&D expenditure intensity is positively correlated with the innovation stage.
Thirdly, in the early empirical research, Narin et al. [57] 59 suggest that the innovation and number of granted patents have no correlation with financial performance. however, Bradley et al. [49] 60 found that innovation ensures that a firm enhances its performance, especially on profits. Creating new products keeps satisfying customers' desires. New products attract consumers while facing minimal competition, helping the firm to retain market leadership in terms of profitability. Even if profitability in new products may not be maintained in the long run, a firm that consistently introduces new products is able to maintain high performance. Kim & huang [50] 61 note that innovations can be accomplished through development of new products in the market that increases a firm's leverage through increased profits and consumer satisfaction.
Thus, two hypotheses could be proposed as follows:
• hypothesis 3: The profit intensity is positively correlated with the innovation stage.
• hypothesis 4: New product intensity is positively correlated with the innovation stage.
Fourthly, Eisenhardt et al. [26] 62 show that firms which have resources could get resources. From the resource-based perspective, Miotti&Sachwald [27] 63 underscore the adequate partners should possess the resources which the firm 59 Narin, F., Noma, E., Perry, r., (1987): Patents as factors of corporate technological strength, research Policy, 16: 143-155. 60 Bradley, S.w., et al., (2012): op. cit. 61 Kim, S., huang, K. h., (2011): op. cit. 62 Eisenhardt, K. M., Schoonhoven, C. B., (1996): op. cit. is seeking. This partnership with the right complementary resources is also suggested by the Eisenhardt et al. [26] , Doz et al. [28] and Mowery, oxley & Silverman [29] . hagedoorn et al. [30] 64 conclude that firm size reflects firm strategic links in how to seek and find external resources. Gulati [31] 65 claims that firm's size is assumed to be indicative of a firm's economies of scale and resource sufficiency. Small firms are likely to make alliances using minimal resources (Dickson & weaver, [32] . Shrader [33] 66 proposes that smaller firms may rely more on collaboration due to their limited resources, and firm size influences the resources available, the strategies and performance. Thus, technology cooperation might be a mechanism by which firms use external technology and information to develop innovation capabilities. It is necessary to establish a hypothesis to verify this resource-based theory.
• hypothesis 5: The collaborative r&D relationship is positively correlated with innovation stage.
Fifthly, hall &ziedonis [11] and Merges [12] 67 find that stronger patent rights may have facilitated entry by specialized firms and contributed to vertical disintegration. Lee and Kim [13] 68 summarize that a firm's patenting activity represents the variation of propensity to patent with some empirical studies which try to find relationship between r&D expenditure and patent (Kortum& Lerner [14] ; Vermeulen et al. [15] ; Garcia-Vega [16] ; Beneito [17] ; han and Lee [18] ); Moreover, Brouwer and Kleinknecht [19] , Cohen et al. [20] and Arundel and Kabla [21] 69 showed that high-tech firms are likely to have a higher propensity to patent than medium and low technological opportunity firms.
Therefore, a hypothesis should be proposed as follows:
• hypothesis 6: The number of granted patents is positively correlated with the innovation stage. Finally, Trompenaars [58] 70 suggests that "western analytical thinking and rationality have led to many international successes in fields of technology''. Fukuyama [59] 71 shows that low degree of trust weakens the ability of Chinese to innovate. Nisbett [60] 72 reveals that Chinese are likely to be less innovative than their counterparts in western firms due to the Chinese characteristic of lack of curiosity. Mueller et al. [61] 73 present that "an innovative orientation is more likely in individualistic cultures and less likely in collectivistic cultures". Since the Chinese have collectivistic cultures, they are most likely to be less innovative than their counterparts in western companies who have individualistic cultures. Van et al. [62] and hofstede et al. [63] 74 found that cultural variables have significant impact on the adoption of innovations. Previous researches demonstrate that different national cultures could have influence on the attitude of managers in different countries to innovate. In addition, Miller [40] argues that the relationship between entrepreneurship and the attitude of owners towards innovation is only significant in several types of enterprises. Bougrain and haudeville [38] 75 found that French companies with higher innovation ability should be affected by the managers' leadership style. Moreover, Yuan-Duen [41] 76 concludes that innovation ability is correlated with leadership style based on an empirical study of Taiwanese wire and cable companies. Eisenhardt et al. [26] 77 believe that the factors of top managers, such as reputation, managerial experiences, extensive connections and relationship with potential partnering firm, is the key source of leading firms to cooperate. Bougrain and haudeville [38] 78 present that the managers' educational level influences the scope of the network. Therefore, the managers' attitude to innovation, the managers' education level and managerial experiences should be considered as supporting factor in this study.
Therefore, the following hypothesis should be proposed: • hypothesis 7: The innovation influence of an entrepreneur, such as managers' education level, managerial experience and attitude to involvement innovation, etc., is positively correlated with the innovation stage.
Following Chen and Pan [64] 79 , conducting a linear regression analysis between China and 49 other countries with r&D expenditure intensity, the number of granted patents, new products intensity, firms profits intensity and so on from 1991 to 2007, concluded that there is an important difference in innovation capabilities between China and France, positioning China at the40th place, whilst France was the 7 th in a total of 50 countries. Moreover, zhao et al. [65] 80 argue that Chinese firms have consolidated their production capacity and technological learning but are rarely in the position to develop an innovation capability and the real innovation system does not exist in China. The small size of enterprises in China are less supported by government policies and have difficulties in obtaining subsidies for training, higher education, research, technical centers, and finance aide etc. This separation of the innovation system promoted by the government and the industrial system is the main reason for a low innovation capability of the Chinese industry. The co-existence of these two different modes is a characteristic feature in China and explains why China does not follow the innovation stage of "imitation to innovation" experienced by South Korea and Japan.
Therefore, a hypothesis would be presented: 
Research Design and Methodology
This research aims at comparing French SMEs and Chinese SMEs. however, the two countries have distinct classifications of SMEs. The definition of SMEs in China is relatively complicated and based not only on the number of employees but also on annual revenue and total assets and above all varies with the industry. This article uses the number of 250 employees to classify sample firm's size so as to accord with the standard of Europe and make the data more comparable and reliable. Because this study focuses on hi-tech SMEs which are technology-intensive rather than labor-intensive, the disadvantage of this approach should not be a limitation for the applicability of the research results. Retail industry Number of employees (X) person 50≤X<300 10≤X<50 X<10
Transportation industry Number of employees (X) person 300≤X<1000 20≤X<300 X<20
Restaurant and catering industry Number of employees (X) person 100≤X<300 10≤X<100 X<10
Information transmission industry Number of employees (X) person 100≤X<2000 10≤X<100 X<10
Software and IT service Number of employees (X) person 100≤X<300 10≤X<100 X<10
Property management industry Number of employees (X) person 300≤X<1000 100≤X<300 X<100
In order to ease the comparison between French and Chinese hi-tech SMEs, the definition of National Bureau of Statistics of China [66] 81 which coincides with oECD's classification is adopted. Considering the scale of the population of SMEs, the regions of the survey have been narrowed down. According to INSEE [67] 82 , 57% SMEs in rhône-Alpes had innovation activities from 2008 to 2010, which is 3% higher than the national average in France. In China, r&D intensity remains heavily concentrated in some regions, notably Beijing, Shanghai, Jiangsu, Guangdong and zhejiang (CNBS [66] ; oECD [45] 83 . hi-tech firms in Shanghai and in rhône-Alpes situated in dynamic zones benefit not only from favorable policies and services provided by the government, but also the networks of universities, national research institutes and cluster of hi-tech firms (Chanaron, Scaringella [68] ) 84 . The European Commission recommendation specifies a method of establishing and calculating reference data. Enterprises qualify as micro, small or medium-sized enterprises if they fulfill maximum ceilings for staff headcount and either a turnover ceiling or a balance sheet ceiling (see table 1 below). The research is based on a model of deductive research (zikmund [70] ; Bryman [71] ) 86 . According to these two authors, a deductive study deduces hypotheses and logic processes using empirical observation to derive a conclusion from a known premise, with the objective to first verify the theories then to develop or expand the theories.
Pilot Study and Data collection
This research used a pilot study to try out and refine survey questions with a small sample of hi-tech SMEs in China and in France before sending the formal questionnaire to a large sample.
During the pilot study, five face-to-face interviews and five telephone interviews were conducted early 2012. The researcher presented the questionnaire to managers, observed their feedback and asked for their comments after filling out the forms. After the pilot test on this small number of firms, several details of questions were modified so as to ensure that respondents would have less difficulty in understanding and answering the questionnaire. The questionnaire was This pilot study demonstrates that the data collection could work smoothly if the respondents would reply to the questionnaire positively and in a timely manner, which is helpful to confirm the content validity of the questions in the instrument.
The pilot study also revealed that each interview would take more than 40 minutes, sometimes more than one hour. It was decided to use only written questionnaire.
According to Chanaron et al. [42] 87 , the response rate to questionnaires of SMEs in Europe is relatively low. The reasons why managers of SMEs are unlikely to reply to the questionnaire are complicated. For example, SMEs that are likely to be family business would not be willing to reveal their firms data. Moreover, the data could not be found in public documents.
when selecting the firms in the two regions, it was decided to carefully respect the same percentage of different industries according to the oECD's classification.
A total of 2,523 questionnaires were sent to French and Chinese enterprises. however, 192 returned questionnaires were finally collected. According to the questionnaires, the Chinese managers are typically much younger than French managers. There is no difference in managers' gender in two countries. however, most Chinese managers graduate from university with bachelor degrees whilst most French managers come from graduate school with master degrees. Moreover, Chinese managers' managerial experience is typically shorter than French managerial experience: 67% of Chinese managers have less than 10 years' experience, compared to only 28% for French managers. The difference of foundership between the two countries is not significant. The questionnaires show that most Chinese firms are less than 10 years old. on the contrary, most French firms are more than 10 years old. In both countries most hi-tech SMEs have less than 29 employees. Sales intensity and profit intensity in France are much higher than those in China.
Data Analysis
The survey presents significant differences between the two countries. More than 43% firms in France are likely to engage in the innovation and invention stage compared with only 5.2% firms in China. French managers are likely to think it more important to involve in the innovation activities during the next 10 years.
In order to distinguish whether there are differences in the resources for innovation capabilities between French and Chinese firms, a mean difference analysis was conducted using the variables 'manager's education level', 'management experience', 'firm age', 'firm size', 'r&d expenditure intensity', 'new product intensity', 'cooperative intensity', 'filed patents intensity', 'granted patents intensity', 'sales intensity' and 'profit intensity'. the independent-samples t-test was conducted to examine the mean differences between the two groups of firms.
The results suggest that there are significant differences between China and France in 'management experience', 'firm age', 'firm size', 'new product intensity', 'filed patent', 'granted patent', 'sales intensity' and 'profit intensity'. However, no significant difference was found of 5% level in the responses to 'education level', 'r&d expenditure intensity', and 'cooperative intensity'. the means on the factor 'education level' varied between the two countries (China 3.01, France 3.28). Nevertheless, the difference is not significant. This would suggest that executives in each country have a similar education level.
The managerial experience differed between the two countries, which shows that the French managers are likely to have much more experience than their Chinese counterparts. This point could also explain why the firm's age in China seems to be significantly shorter than the firms' age in France, since most managers in both countries are the founders of the firms.
The size of the firms is obviously different. hi-tech SMEs in China are significantly larger than those in France. r&D expenditure intensity in France shows no significant difference from that in China. Since the sales in French firms are typically larger than those in Chinese firms, the r&D expenditure in France is also larger than that in China. New product intensity in China is considerably lower than in France, which means that the new product per employee in French hi-tech SMEs is significantly larger. Meanwhile, cooperative project intensity is not a factor that shows any difference between China and France. The filed patent, granted patent, sales intensity and profit intensity all show a significant difference between the two countries.
Field [72] 88 presents a method of identifying multi-collinearity using the VIF (variance inflation factor) to indicate whether a predictor has a strong linear relationship with other predictors. After conducting a SPSS linear regression colliearity test, all the values of VIF are less than 3. According to Myers [73] 89 , no multi-collinearity might be biasing the regression model in this paper. The questionnaire provides some descriptive statistics and the Pearson correlation coefficients between the two countries, and shows some variables discussed. Between independent variables, 24 correlation coefficients are significant but none are above 0.70, which means that the assumption of multi-collinearity is not violated (Tabachnick and Fidell [74] 
90
). Therefore, a linear regression could be undertaken.
Linear Regression Analysis of the Variables
The following model is proposed: the model covers all the variables including the country variable that distinguishes the two countries with a dummy variable. Firms belonging to China have the country value ='1', while firms belonging to France have the country value = '0'. this value indicates how China differs from France with respect to the research question.
According to the hypotheses in chapter 3.2, the regression equations could be introduced in one linear combination: Table 4 presents the results concerning the regression equation: the regression model is significant (F(11,134)=28.395, p=0.000). The independent variables predict 70.0% of the variance in the dependent variable.
There is a significant negative relationship between the country and innovation stage (beta=-0.420, sig=.000), which means the difference between China and France is significant and the French firms might have more innovation resources.
According to the regression results, the independent variables such as country, managerial years, granted patents intensity, firm size, r&D expenditure intensity, new product intensity, profit intensity and managers' attitude and cooperative projects' intensity, are positively correlated with the innovation stage. Nevertheless, the independent variables such as the firm's age and education level are not significantly positively correlated with innovation stage, implying that hypotheses h1a and h7a are not supported. 90 Tabachnick, B.G., Fidell, L.S., (1996) : Using Multivariate Statistics, 3rd, New York, harperCollins.
Regression equation
Innovation-stage = Constant1+ C10Country (Question)+ C11aAge (h1a)+ C11bSize (h1b)+ C21r&D_Expenditure_intensity (h2)+ C31Profit_inten-sity (h3)+ C41New_product_intensity (h4)+ C51Cooperative_projects (h5)+ C61Granted_Patent (h6)+ C71aattitude_of_involvement (h7a)+ C71bEduca-tion_level(h7b)+ C71cManagement_experience(h7c)+ random Error1 
Discussion
This section discusses data analysis and the implications of regression results. h1a: The hi-tech SME's age is positively correlated with the innovation stage of hi-tech SME.
• h1b: The hi-tech SME's size is positively correlated with the innovation stage of hi-tech SME.
Generally speaking, researchers argue that both the hi-tech SME's age and its size are positively correlated with the innovation stage. Yet, prior studies (Leonard-Barton [3] ; Sorensen & Stuart [4] 91° have argued that SME's age is negatively correlated with innovation performance. Moreover, the literature reports contradictory findings on the influence of SME's age and innovation capabilities. according to Mairesse et al. [1] , and wang et al. [2] 92 , etc., the size of the company contributed positively to an SME's innovation performance. Nevertheless, Leonard-Barton [3] and Sorensen & Stuart [4] 93 find that the firms' age has a negative effect on its ability to learn new competencies and thus to innovate.
In this research, the SME's age is not correlated with the innovation stage, which implies that, on one hand, the hi-tech SME's innovation stage is not sig- nificantly increased with the age of the firm; on the other hand, larger hi-tech SMEs are likely to have more resources to innovate than smaller firms. however, older hi-tech SME firms do not have significantly more innovative capabilities than the younger firms.
• h2: The r&D expenditure intensity is positively correlated with the innovation stage.
In line with the literature, it comes as no surprise that hi-tech SME's r&D expenditure intensity is positively correlated with the innovation stage. The hypothesis is definitely supported by the results of the data analysis.
• h3: The profit intensity is positively correlated with the innovation stage.
with regard to 'profit intensity', the result of the linear regression demonstrates that more innovative firms produce more profits per employee than less innovative firms.
• h4: New product intensity is positively correlated with the innovation stage.
The linear regression model is formulated to examine the relationship between new product intensity and innovation stage. The analysis indicates that new product intensity has a significant impact on the firm's innovation stage, which means that the results support the h4 hypothesis. The significant correlation between new products intensity and innovation stage could be interpreted as meaning that new product enhances SME's innovation capability by increasing the firm's leverage through increased profits.
• h5: The number of co-operative innovation projects is positively correlated with the innovation stage.
Literature demonstrates that smaller firms tend to rely more on collaboration due to their limited resources, and the firm's size influences the available resources, strategy and performances. According to the resource-based theory, hi-tech SMEs are mostly likely to seek inter-firms resources to enhance their innovation capabilities. Data analysis confirms this theory and shows that the number of co-operative innovation projects is positively correlated with the innovation stage. Therefore, hypothesis h5 is supported.
• h6: The innovation stage is positively correlated with the number of granted patents.
Not surprisingly, higher levels of granted patents as innovation output is reported in more innovative firms which see themselves to be in a more technologically dominant situation. In this paper, hypothesis h6 is supported, which means that highly innovative hi-tech SMEs have a higher propensity to patent than medium and low innovative SMEs.
• h7a: The importance of involvement in innovation activities is positively correlated with innovation capabilities.
• h7b: The education level of the entrepreneur is positively correlated with innovation capability.
• h7c: The Managerial Experience of the entrepreneur is positively correlated with innovation capability.
In this research, the education level of the entrepreneur does not show any significant impact on a firm's innovation capability. Although the education level in French firms appears to be slightly higher than that in Chinese firms, the data analysis demonstrates that the education level has no significant correlation with the innovation stage in the regression analysis. This study suggests that the education level of the entrepreneur is not significantly correlated with innovation capabilities and therefore hypothesis h7b is not supported. The attitude of involvement in innovation activities and managerial experience is reported to be positively correlated with innovation capabilities. The hypotheses h7a and h7b are both supported by the data analysis.
• h8: The difference of innovation capabilities between China and France is statistically significant.
according to the results of the regression analysis, the individual variable 'country' is significantly correlated with the innovation stage. however, the value of individual variable 'country' is negative, which implies that the difference in innovation capabilities between China and France are significant, because the value of "country China" equals 1 and the value of "country France" is 0. while the negative value is approached to the France country advantage, thus the result is obviously clarified. Therefore, the hypothesis h8 is shown to be statistically supported in this paper.
Conclusions
This research is the first comprehensive empirical study on the difference of hi-tech SMEs in China and France. Focusing on firm-level factors, it investigates a sample of hi-tech SMEs in two regions: Shanghai in China and rhône-Alpes in France aiming at investigating any differences in innovation capabilities in the two countries. and innovation stages fills the gap in the literature, particularly with respect to the firms age which is not significantly correlated with the innovation stages. 3. Nevertheless, the firm size is a significant factor in determining whether to use an innovative strategy in hi-tech SMEs. Prior studies have found that the firm size has a significant impact on the innovation capabilities in various industrial sectors. This study confirms this finding in the hi-tech SME sector. 4. with regard to the level of education of entrepreneur, the independent variable 'education level' shows insignificant impact on hi-tech SMes' innovation stage, suggesting 'education level' is not a significant hindrance to the SMes innovation capabilities. 5. the innovation stage is positively correlated with 'granted patent intensity', revealing that the innovation stage enhances a SME's capabilities in acquiring technology patents. 6. The attitude towards involvement in innovation activities and managerial experiences is positively correlated with the innovation stage, which shows that the influence of the entrepreneur plays a vital role in innovation activities in hi-tech SMEs. 7. This research confirms that SMEs enter into more innovative stages owing to resources such as r&D expenditure, profit intensity and new product development and that cooperation is one of the key factors for hi-tech SMEs, because the number of inter-firm cooperation projects is positively correlated with innovation stage.
Key Results

The importance of innovation capability for
Contribution to Knowledge
The literature proposed a set of variables in examining the propensity of firms to innovate, ranging from firm resource variables, such as firm age, firm size, r&D intensity, profit intensity and top manager characteristics, to output variables, such as granted patents, new products, etc. This research is focused on innovation capability variables, which consist of country, profit intensity, firm age, firm size, r&D expenditure intensity, new product intensity, number of cooperative innovation projects, granted patent, attitude of involvement in innovation activities, education level, managerial experience and develops a set of factual factors and a perceptive assessment system to measure the difference between the two countries based on innovation capabilities. Prior studies have evaluated innovation capabilities using various measurements, such as innovative input (r&D personnel density and r&D expenditure, etc.), innovative output (the number of patents, the number of significant innovations, new product intensity, etc.).
This research broadens the understanding of the relationship among the factors of innovation capabilities with an empirical research. All of these variables except that firm age and education level are correlated with innovation stage using linear correlation analysis, especially the variable of country which is negatively correlated with innovation stage. This result reveals that there is a significant difference of innovation capabilities between China and France.
The reason that profit intensity and firm size are positively correlated with innovation stage can be interpreted from the resourced-based theory (Eisenhardt and Schoonhoven [26] ) whereby firms which have resources could get more resources to innovate.
The empirical study confirms that making use of external resources and taking advantage of business networks is a strategic option for firms operating in competitive and fast changing hi-tech industries.
Contribution to Managerial Practice
All the factors are combined to explain the importance of innovation capabilities. Each of these factors is indispensable for improving the innovation capabilities but any one of them on its own is not sufficient to push the firm to the next innovation stage. It means that the managers intending to engage in innovation should use several resources simultaneously rather than emphasizing one particular factor.
For example, the manager might consider r&D intensity as the most important key factor to improve the innovation stage of the firm. however, this study demonstrates that other factors, such as inter-firm cooperative activities, could also fortify and improve its innovation capabilities. Due to a lack of in-house resources, inter-firm cooperation strategy is seen to be a shortcut for hi-tech SMEs to catch up with more innovative and larger enterprises. Sharing costs and r&D resources could make steam-line the innovative activities.
Managers of SMEs should not only focus on the firm's performance, but also the other innovative output factors. 
Limitations.
1. This study conducted a survey in hi-tech industry in only one region in each country, Shanghai and rhône-Alpes. Thus, the extent to which the results of this study could be generalized remains to be further investigated. Moreover, the generality of the findings in this study is limited due to the sampling frame and the survey regions. Sample firms come from Shanghai and rhône-Alpes, which is a small percentage of the total provinces in China and in France, and the innovation activities in both of regions are above the average of each country. 2. Despite a careful selection of industries, data declared in questionnaire cannot be verified in official documents. Therefore, the homogeneity in industrial sectors might not be very high. 3. The low response rate is problematic reflecting a non-response bias. however, literature presents that Internet surveys usually have a low response rate because few correspondents in SMEs are likely to reply to the Internet questionnaire. It could be a common problem for collecting data via Internet in quantitative research. 4. Since there are some missing values in the data, results might be biased afterthe exclusion from the linear regression analysis. 5. There are probably other factors missed in this study, which could also bias the results of the linear correlation analysis.
Further Research
1. Limitations recognized about validity and representativeness indicate that additional research would be needed to examine whether the results found are valid for other regions in China and France as well as in other countries and regions. 2. Further research should be carried out on other factors affecting innovation capabilities. 3. Another issue to be investigated is using a linear regression model so as to deduce what happens if the effect of one predictor depends on another predictor. 4. Further research should also try to focus on particular industry in order to raise the accuracy of data analysis and the reliability of conclusion. 5. Future research could also target the influence of social factors, such as governmental administration, legal system and regional clusters. 6. In addition, culture determinants of the difference in innovation capability could be added into future study, with respect to differences in national cultures.
